Highlight: Trend of carbohydrate reserves, major storage carbohydrates, and primary storage locations were determined in grazed and ungrazed cane bluestem plants. Sucrose was usually the major reserve carbohydrate, and the largest concentration of reserve carbohydrates was in the crown portion of the plant. The total nonstructural carbohydrate (TNC) levels were higher in grazed than in ungrazed plants. The ungrazed plants matured earlier, as indicated by an earlier TNC peak and had lower winter TNC levels. Results indicate that maximum plant vigor can be maintained with a periodic June to November grazing deferment followed by moderate foliage removal.
The study of production and accumulation of total nonstructural carbohydrates (TNC) in plants is often utilized for gaining insights into maintenance of plant vigor and forage yields. The seasonal trends of carbohydrate reserves are similar but not always the same for most native range plants. Species differences and environmental conditions make it difficult to draw general conclusions concerning management of all important range plants. Therefore, repetitive research is necessary to gain information pertaining to all important range plants under varying environmental influences (White, 1973) . Merrill and Reardon (1966) reported that cane bluestem (Bothriochloa barbinodis Lag.), among other herbaceous plants, remained in a low state of vigor in an area deferred from livestock and wildlife grazing for over 20 years. The same plant species in an adjacent area managed under a 4-pasture deferred rotation system was in a high state of vigor and highly productive. Plants in the grazed area had a faster spring growth rate and produced more foliage than plants in the ungrazed area, Carbohydrate levels may have played an important role in causing these differences. Higher carbohydrate reserve levels (Waite and Boyd, 1953) . Plants were removed to a depth of 6 to 8 inches in a manner similar to that described by Williams and Baker (1957) , The collected material was separated in the field into two categories: basal crown, including the lower 3/4 inch of the culms; and roots. After collection, the material was frozen immediately in dry ice to arrest enzymatic activity and stored in a deep freeze until chemical analyses were made.
Prior to chemical analyses, the plant material was freeze-dried and ground through a Wiley mill to pass a 40-mesh screen. Quantitative analyses were made for reducing sugars, sucrose, and starch.
Plant material was extracted with 90% ethanol (Waite, 1957 Levels of TNC in the roots of grazed plants were significantly higher (P < .OS) than in ungrazed plants. The seasonal trend of TNC reserves in the roots (Fig.  1) follows the general trend as previously established by several other workers (McCarty, 1938; McCarty and Price, 1942) . In both the grazed and ungrazed plants, the seasonal low was in June and the peak in July. After July, TNC in the ungrazed plants began a gradual decline, indicating plant maturity.
In grazed plants, TNC levels were again high at the October and December sampling dates, indicating carbohydrate synthesis and storage following the July peak. This extra synthesis and storage was probably due to additional growth following heavy fall rains and warm days which occurred until December. TNC reserves in the roots of the grazed plants at the last sampling date were about 76% higher than from the ungrazed plants. The ungrazed plants must not have been able to utilize the warm, moist fall weather conditions for synthesis or storage. Higher TNC levels could explain why the grazed plants have a greater spring growth rate than the ungrazed plants. The seasonal trend of TNC levels in the crown of grazed and ungrazed plants followed similar patterns (Fig. 2) . Both had a low TNC level in April and a high TNC level in September or October. Ungrazed plants had a TNC peak about a month earlier than the grazed plants, indicating earlier maturity. After this peak, TNC levels declined. However, the high December TNC level in grazed plants indicates TNC synthesis and more storage after the October peak. The TNC level in the grazed plant crown was 167% higher on the January sampling date than that for the ungrazed plant. As with the roots, mean TNC levels in crowns of grazed plants were significantly (P < .05) higher than in the ungrazed plants. Sucrose was the major reserve carbohydrate in roots of both the grazed and ungrazed plants (Table 1) . However, reducing sugars were the major reserve carbohydrates in the crowns of ungrazed plants (Table 2 ). There was no sizable difference between sucrose and reducing sugar levels in crowns of grazed plants (Table 2 ). This agrees with previous re- search (Okajima and Smith, 1964; Weinmann, 1952) in that warm season grasses such as cane bluestem accumulate primarily sucrose and starch and cool season grasses store sucrose and fructosans. The low levels of sucrose in the crowns of ungrazed plants can probably be explained by the fact that high sucrose levels are usually associated with accelerated growth which was not evident in the ungrazed plants (Nowakowshi, 1962) .
Relative concentrations of reducing sugars, sucrose, and starch varied during the year, (Tables 1 and 2 ). On some sampling dates the reducing sugar concentration was highest; on other dates, the sucrose or starch. The major storage area for nonstructural carbohydrates within cane bluestem plants is in the crown. The difference in the TNC levels between roots and crown was small. However, during peak periods and winter months, TNC levels were higher in the crown.
Results from this study bring out several important points concerning growth and management of cane bluestem. Because sucrose was usually the major reserve carbohydrate and the crown the major storage area, future carbohydrate analyses could be simplified by analyzing for sucrose found in the crown. The low June TNC level and the high October TNC level indicate that a grazing deferment between June and November would be beneficial in maintaining plant vigor in cane bluestem plants. This deferment would allow the plant to synthesize and accumulate plant foods and go into dormancy with a relatively high reserve TNC level. Moderate grazing after the October TNC peak should not be harmful.
